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(54) ROAD SURFACE DETERMINATION DEVICE AND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely detect a road ^ 
surface condition with a practical sampling frequency. 
SOLUTION: An acceleration sensor 10 and a sound 
pressure sensor 12 are arranged inside a tire. A 
waveform comparison circuit 18E determines a road 
surface according to an acceleration reference 
waveform and a waveform of an acceleration signal. A 
waveform comparison circuit 20E determines the road 
surface according to a sound pressure reference 
waveform and a waveform of a sound pressure signal. A 
power spectrum comparison circuit 18F determines the 
road surface according to comparison between an 
acceleration reference power spectrum and an 
acceleration power spectrum obtained from the 
acceleration signal. A power spectrum comparison 
circuit 20F determines the road surface according to 
comparison between a sound pressure reference power 
spectrum and a sound power spectrum obtained from 
the sound pressure signal. A road surface determination 
circuit 22 determines the road surface according to a majority of the surface determination 
results. 
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1 

[4#Wft*o«&B] 

Z>tmz, ^^^n^EEOg^^-X^ hJP 

t^flEM^^^^n^^ffio/ty— x^ h;i/ch^it 

Mffl^TBM^b, fflE*2<B»ffi4HlJ£*Ktt. 30 

/t«7-x^^ h;i/*fflv^TKS&*a3e"rsw*3H i e* 

fete 2 EKOSSffitfj^g. 
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[0 0 0 1] 

[^BJ<DJgT£&*i*#^] *5£m\Z. tt9¥«£SB&tf 
[0 0 0 2] 

6-2 5 8 1 9 6^il:H IfUK&fcll -f >K<fcS 

m^tCS^V^Tftigl/^^OP SDI (/X*7 — 
/MBtt) ^fttlb, »fflbfcPSDIt*«f3eH»»©P 

[0 0 0 3] b^bft^e, ^OfttBT«. *f^£-f£> 
6 kHziS§l:$.0, »ffift<««»»W 
Sff ft 5 fi^S: < t 1 0 »0 6 0 k H z (JBJH 
iftW-C 16ns) ifiSt(DD->yj >y^K^ftS. 

[0 0 0 4] ^3*8 - 2 9 8 6 1 3^«fc 

K/XX7^;i/^€r^V^^*JC^— iJlJiWDIIS 
m(D^~ y;U«tftttUTBffitttB**Hi-rsaElB3&«E 
[0 0 0 5] brt*b»:;fl*S, ^-f-V^SB 

[0 0 0 6] JiEWHBj**llHH"rsfc«>»cft 
£nfc*><OT?* lkHz-5kHziS^WW> 

?v>{fn stress® wit £*jts & < ^tsut^t 

[0 0 0 7] 



3 

fc*^TBB**«rr*i#fc:. Tft«»6nfcfE 
K»^v>TBB **8J£ b , JniSa jfi^^a^v^&KffiW 

»i<o»B«3e^at, *»s»sn&ina*<D»tp/ , t 
<d£9e/<<>7— x^ w^i*ffi«#*>5»&nfcWE<!D 

/^-X^ b;U££#6£bTBB£¥JJ5£U iP3tS<£> 
CD»a«5B#at* iDafl^»K*t*V>fcBB«5&Bi 

*, *BE*»irattj^i&»m«)e«*, una*©/*?— 

x^# hwcafi-^fcBBttJMMI, &^M0/17- 

S3«KI«g?g^, £*^«j£bfcfc<ZrC»*. 
[0 0 0 8] *"*\ *^H^oS31^|^BJ-r^«> ttiftBe 

»»bT^&^«»3^BB^*«-r-&t#fc («* 

[0 0 0 9] ^-f irBBrafc*Bt##ftbTV>*22, h 
[0 0 10] ^-f"VBffilW(DJ»»«fc*«{ST'r* 

[0 0 11] -tbT, BffiOIH]ifb^^:#l/^SEfl6WFOiD 

[0 0 12] ^T, tt»B*5e**ff l/WSt*© 
^^^rt»<©Jna«R^«ffi^#«t^€:**i:b, *£fT 

[0 0 13] 2 ft«Bfeft*jfefrbT^*Wf^ 
tt» Bffio^^Dfepadb^cfcoT^-f -^rfA^SWib, 

j^-f *rt«fciraa*fttf*EE*£i;*. *±?§a^7x 

7 7;WhB»(DB®M(Z)iai{b<Offiitlcj;0, n-hV^f 
XSifcSMtt (10 0 — 50 OHzWifi) CD^-f-V^AO 

[0 0 14] te«B£5£«*fTbT^*> 
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[0 0 15] ^W^JoaS-fe^RtX^EEir^W, 

[0 0 16] » 1 <BBB«S^a»4. iJDaffi<Z>g*p»J§2 
iM3M«*©«»fclcatt?V*TBBt«|*-r*fc« 

10 ftWSU ttiadEjft»irai^^BBfa£MJKfttf*E 

*»fc»^&Bs«ffiis**fflA-r*. m2<D 
B®*03t^att. Ma*©**/^-- x^ wi/^sna 
Km^^w&nfciraaa©^^— x^^ h;u<h£jtt£ 

&l»&nfc*flES>A«?— X-*^ WI,£*M:|ftbTBB£ 

*j^b. un^so/^-x^ h ;ncXr*^*:Bffi¥yj£ 

»*RtfSJEEO/^«7— X^<^ h;HcaStJlr»&BH«56«S 

**m*-r*. fit, jiss^BBwe^att, Jra5is 

ifc»fcafr^ftBB«se*S*. #ffitt»fc*^fcBB 
20 *95e»*, iraa«<o/^7— x^^ h;McatrJv>&BB« 
S£S^> JfctfWE©/*?— x^ h;n^^fcBffi« 
Stt*^6»jSS«)6t*. ^•^ft^oBBWffi 

[0017] *58»pm4, jnaa-fe>ifa«*EE"fe>-tJ- 

C < fc&<»K«fc<BB*«5e-rSili:3&^#S. £/^> 
^^^rtSPOiPa^«^^lt®RtX/t«7— X^^ 

tfc«fci;0BK* 3 PJ)£bXV»*fc*&, it>^U>^«« 

[0 0 18] *f£BJ3x^ 8l©BIf!lffifS^ WE 
* *f <D*fttti^aE««#*«BB left* btt^KIHe 

dtr^KBWTfffl*ati)tiipa*«*ott»atf»£E 

«*©*»*»v>TBB*W£b. ME*2©BiSf!lS 
^aa»<* BEWftKDBrtTHi**nfcllPaflEfll*atf* 
EEm-^0«-^r^^#^n^:SDaS<0/t , 7--X^^ h;PR 
tf^JEco/W-x^ h;i/*ffl^xBB**IIS"r«J:3 

40 M^BBlcaillibT^ftKnB^trBfftKBrtTUl 

*anfciniaaE«*atf»jEflr*t« ctiao, 

i&S^KIUKOfi^O^ffl^TBBoW^SrfT-S 

fc, S 1 flDBBtB6#ftTBHS««t«Bfctt t ftoa 

*^as*jft*tinia*m#<o«»t(o»tt«, ro^«ee 
o»*«»t*ffi«-9o«»t<D»*ffl[*j»ab, am 
£ttfc#«ti £ wBffifcK&tSft shfc b €r t 

*Jt«T*c:fclcJ:0BB*«ftr*Ct*f«Tf#*. & 
50 IfrPSRtfffiftPSMCte* BBMiCioT, 



5 

[0 0 19] ±B©BB«*8Btt, *P5*»fc«fflS 
AtlTMtSCt^^. £<DB® J PJ5£$'X'xA 

©»ffi«3e#», RtfB®£«t£b. mL&znrcmmco 

^6(DK®*«JSf^ / M< 1 ^S:f^yi/H 

JK. «5©BBffl«¥ftOflStS*, Rtf»6 0BBi« 

[0 0 2 0] ±WiXtom\s1t*5\z&4*P*ia<Oimm 
Rtf*fl=©»«**^fcBffifflffitt* ^-ft^Bffii 

flSIB*i:S^^T, yixtfjx— BffiW£<E>b#i>«S<D 
^<tfel^ ^fctt^Ubfa.— Bffi«S«*0^3S: 

[0 0 2 1] 

[0 0 2 2] ^ 1 ^^Tct **W<D»ffi<D:<Li3SK: 

^temz§£±-rz>immm&&tiiL,Tmmmm^ (gi 

¥14 Si^T^Sp in^SHz: 1 0 JfctfT-f ^12 
«u ttiSbfcttRlcER^nTir^. G-fe>1* 1 

Ote, 1-3^^] (1 — 3« OftliSK^«ai-r*-fe> 

[0 0 2 3] fc;fe, 1 7ttHtH/y HT?*0, * 
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€ 

K^«*UT^*«»^Ba*6«lft*t*Jclf— ^« 

[0 0 2 4] *&, *WKtt. (M) 
LT»M§^ffi*t^*at>^ *-f — ;U£E (iftEE 

-f— ;PEE«-^*ffl*rT**-f~;l^£Eir>*, Xf7U > 
10 [0 0 2 5] X>3-yi 4tt, XU 5 £: 

ion G^>i^fi#o«««ia^ff*:^fc«>^rtaKG 

ffl3StHBl 8fcR»6nfcG-fe>*flir-J»ffl3BlHlBl 8 A 
[0 0 2 6] ft SB G #131 SB 1 8«, _kE-CR9ib;fc:G 

-tr>i^m^i2LsiE}Bi 8 a, mmm.x g>z>xmimmmm 

20 JgRtfSlp/W — X"^ MK WBWJgfflOtt^ 
IL l—L4SE«TSt*l3*3S«*R«*-f— JPEE 
(I^ClSDTLt^IL 1 — L 4 0^$$fIt§S 

*MfBts®B i 8 b , it^ \zj& c xmrnfeftfr^fr 
&mi£w>-fv >#mm\zfovxmm7£n \z$mz>m 

IR^J(DGii>^m-^^fSttt-^>^^^JMfEttlHlBl 8 
C. aL3S*fT«P^G-fe>iJ-«#«lSlHlBl 8 A^e>A^J 

^n^G^>it(g^*SJS»^W-rs«iSS:»«fliIB i 
8D, S^io^SiS^aiNF^JfflElftlHlBl 8Cl:Et 
$n^^J<75Gir>1tm^<Oife^i:^St5ViTBiBiK 
30 ffi^ift^ (B®£¥fl5£) -r^^^lti^lHjB 1 8E. RtX 

^i:^ltfeLTBM^^«l^'r^>A , 7-X^^ h;W£ 

«mBi 8 FCiotM^nt^^o 

[0 0 2 7] S^PMfBttimB 1 8BICH *3««**Rtf 
JPEE#^A**n, P#»^Jffl^«lsIBl 8CK: 
tt, iltft«#, x>Z3-^ja3ilHlBl 6ffiA, &tfGiz 

>-tffi#fflS!HjB i 8 Amtitfxtizn. m&gtftttm 

Bl 8DlCte, ttftilf Rtf Gt filBB 1 8 
A^^ffi^^tifcGir>^m-^^A^$n> ifi^lttelHl 
40 SSI £2pffiE«IUB 1 8 B*>efflASn^S 

«ma*tt»Rt^*M«BttlH!B 1 8C*6W**ft 
/tG-tr>if«-^co&^^A^7^n. /W-7^^h;PJt 
KIhIB 1 8 F icte, SSMlElftlElB 1 8B^6 <BX*p/S 

/cGir>1t{I^O/^ r 7 — X^^ H^AA^ntV^o 
[0 0 2 8] rtS6^M^lHlB2 0«l, ±ETRWLfc-7 

-Y ^#usiH]B 2 o a. svaTffesasvsffiiitjg 
l i ' — l 4 £Efrr*£*ic*3S«#Rr«w— ;p 

50 Efl^^Utlt^lL 1 '-L4* 
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2oc, mmyttfttifiz-vt **«#«ia0»2 oa^6. 

g§2 0D, 3S*p*EE«»i:«F*^JttlB1»iaK2 0 CKE 
tt^-r^>S^it^l«|gS2 0 E> Rtfg*p/W-X^ h 

^^it^T^/w-x^^ h;ifJtttBK2 OFUcfco 
[0 0 2 9] S^fitfBmiB}S& 2 OBHH *Sfl^tf 

*<-;ujEfi^A*s*u Rf*5»j«:e«ihib 2 o c 
^^ft^5D ! ^iHiss2 o Amt>&xt>zn. m$iWLttVr\B\ 

K2 0ECH **«E«liIK2 0 B*^tB*SnfeS 
**ife»AtfRf*59IIE1tlHl» 2 0 C3^6W*Snftf 

OFfctt, XVttEtftlsIlS 2 0 B*6©»/^-^^ 
^ h;i^HL^HiftjB:»*TEIBS2 OD*^ttlASnfcfffiB 

[o o 3 o] mm&mm&i s e, 2oe, 

X^ h^JtttBKl 8 F, 2 0FH *JtifclHlBrc» 
[0 0 3 1] S*fflfB*lHlSSl 8 Bfr&ft^ifctfelUKl 

iBCTXKnfcLt^HL i - l 4^A**n, mm 

«E«IU»2 0 B^6»«Jt«®B2 0 E^«, 

*M»L l'-L4' tfAftSn. »*IMtE1*[sIK 1 8 
B*>&/1"7— HWMftEJttl 8 F^JiiDiSft©» 
»;^7-x^^ h^A*sn, WttElftlSllS 2 0 B 
Y)VVMS»2 0 F^fc*WBEG>S*/X 

XT7^10 0-Xf7-/10 8H Wf*5U« 

e*ihiki8c, 2 o c<D&x\z&^x^?T2nz>mm 

-?*tK Xfy^ 1 1 0 fcm»Jt«leIB8 1 8 E. 2 0E 

So 

[0 0 3 2] Ar7^1 0 Otlt !6ft«#lC*tJV»T 

«e«i§ik i 8 ctttt>yu >^«»B"e*n«G«# 
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2 o c-c»*>^y >y«iJBT?*ntf s«*jttfx>=j 

[0 0 3 3] *OXT7^10 4TH x>n— ^tb* 
gfl;I^T^-f+M/7 HC0G-fe>it 1 
* 1 2O»0«-ttflBffit»*-r*«»^ Stfft+TNfe* 

^^KrailfiStT(/^S^l:^XT7^1 0 8 lC3o 
P#*MIIE1ftiai» 1 8 BTfttG«#;fttfx>:3-- 
yH3*«#£Ef*l^ RF^JttEtftimBft 2 0 BTUSi 

-^Rr/x > 3 - ym +i * E«r £ . 

[0 0 3 4] HCD£§J^ RSXaittfittlilK 1 8BCH 

tj->^U >y^»l@tc:Gm^BLr^x>n-^tfi^m^^ 
l»*59lttUT«lcE1t*n, Rf»#H1E«IhI& 2 o B 

«WW*5*HttUTIBlcE1»*n*. 
20 [0 0 3 5] — AT7^1 0 6TS«7^$ 
nfctSfctt* X^yZfl 1 Olr^UT, «f*5>J«E« 
m&l 8 C!CBItSftT^-S»*H»^6*«!»7*T 
OWF*^J«^ifi^ltttlHlB 1 8 EfcA*Sti, **PMfB 

^ ^^JttEisiEiK 2 o cfcEiK^nxv^ggflfeia 

te*^»»»T*^©^*5>J«^ifi«Jt«IelK2 OEi: 
A*S*U **«E*laI»2 0B*^A*SnT^«* 

[0 0 3 6] ^bT, 7x7^1 1 2T?tt, > A\m<Diz> 

\Z* Pf^JfiOBI&tHlgS 1 8 C, 2 0 C#*l£:feV>TEt8 

[0 0 3 7] H3£#ML*Tifc^Jt«mi»l 8 

E, 2 0 EtD&^-tf^fr^n^X^^^l 1 0^4Btt^> 

40 T$>£CDT% — Jj<D&\Z-D\,*TmW-?Z>» t&9i\Z 
fcfc^TWU S*P*ai§S&^ (Sfctt**MFflE*») * 

lx#V^ML 1 " ~L 4 ' ^ftfflSn*. 
[0 0 3 8] Xr^^l 1 6T11 S£pM<h^*^JM^ 

o^m<ii0 ^®m-r^» 0 »»Soii x>n-y 

50 frt^»*at«f*^Jfflt€:ffl^T»Ui$nS. ^43. Z 
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[0 0 3 9] ^(^X^^^l 1 8Ttt, Mla^lt fTUTUS*OpJffitt^»SfcJ?>. Xr^^l 2 4\Z$> 

ttSItoBMBS^frUT^** fftW/WFo^U-^* [0 0 4 0] 

co2 = kl • co2 + k2 • a • • • (1) 

kl, k 2ttm*mt«*"C*0, iiic<Z>#«a S8Ic o 2^lf V*L 4*i^§«&CH X^v 

OgSic o 2^T^a^^Ck 1 £9!2EO#«Mc7 ^1 4 0 T»fW<DSR<fc*5rr*. ^EE^K 

l:»tSl*ftft k 2 J: 0 *t < LT, ISOMto 10 J:*Kffittl80j|l^<0«-&^^Tt>b*^ffl[^aa:S 

t3Tft«^XfbU*:^J:^JCbT^S. CtllZcfcoT, [0 0 4 5] Xfy^l 2 2T»»aa#lStifl[KH 

Ufct*fc— Rn^iMRtt a^*f <»kbTt>KSO c o 2 #>&j9r£ttn CI h\Z& 0 SSI c o 2 

KTO££l»ifcTS££j&*T?fr*. £«<J>£ii\ xry^i 4 4T*««c o 2^fti:&^ 

[0 0 4 1] IHBIbnrira, JKT"CRWr^«k'5 fc^g^ftlOKfb, gH^ofci^l:^f 7^1 4 6 

^S^&2pJ»rb, a»©0:^Xf7yi2 2T* 20 [0 0 4 6] ^IC, Kffi*«0«I^^O^iTI¥3IHfciftW 

l*«ftkl/hS< (OTtL«, 0) lt»SIco2$: t^o 04 (a) - (b) «a3 0km/hT^t 

[0042] xf7^i2 6-xf7^uoTit s €ro»Mift^i:, ti.m&Mftm<D»i&&<ommwije&& 

^ffi^-T^o fc*, JPSS«jft»^J:*Kffi«lB<Dai3e(0 (a) - (b) OMfttt, x>3-ytiiM^aoT 

V^lCttU#t^fl[L l-L4©*$$li»aT5«k5 #6nSG-fe>1J"©aO#»«BttlCj*JK-r* hWy HSR 

tC, LKL2<L3<L4T?*0, *ffi*»^Jk Ogife&M^^bT4o 0 > G"tl >Wm. V 

ffitt»Olt«©»'&lCtt*fc, It^IL 1 '-L4' 30 St5hl'7 H«**»»KHO + ^JClffilR"r*»'&*S 

CD*#Ste«^-r*«fc5K:, L1'<L2'<L3'< «P ( 0 ) tit, Gir >W^L 9 WWaffiJCj**^* £ h 

L4'T^0, lf^iLl-L4, L1'-L4'(D y F8&a*&i&b;£K^&2Mld;6> £ G"fc >i^CD^ 0 HVt 

[0043] jaiSflgift^tcfcsKffiJKisoiejejc'pi^T ^G-fc>iJ"©»oft»«ttic>frt;-r* Kaw»» 

DlL 1 i:SJt«U, g«lco2^UfUtLl^T [0 0 4 7] BMjfiJgtXJpjfiJgifccOJtteA^, 04 

flD»*fctt, Bffi«JB*3E«f***3E-e:r. Sffitco (a) KSTftJWS^tt^fcWu »«PS©*-f 

2^L^r^lL 1 ^jg^&^Kte, Xf^yi 2 8t 3^«0raDT**fc»»»Km<D»WjftJgtSip«[«^: 

ga®c o 2 t If ^IL 2 <t*Jt«L, Mtco 2 40 tim— SbT*5D, 04 (b) K^TW-tK 

»£*5E-r*. »t— s-a-t\ 04 (c) ic^-r*:±ssco«^^^. » 

[0044] — 36f, Sffittc o 2*ib€r^{lL 2£«;L 0 Jc<koTg*S9lg"Cinam^«cTti^ DTSs 0 , 

& ft, XT7^13 2T»8Ico2tl/f^I 04 (d) K^-rSSS Kite, 8?*iJ#K«t oTJDjS 

L3<h£lfc$£b. Sgffico2^Lt^iL3OT^S BHft»OTBb < lift LT£> 0 , Ctl6# &f£jKK£WC 

L 3 7T7^1 3 6 TSRffltt c o2 [0 04 8] ^5C, AIt/iBSy-"7;W>ft*ffl 

£U#H{1L 4 <fc£Jt«U Rlfifflc o 2a*b€rn{!L ^T*8 5 0 km/ hT^*j£frbfc«^K::fett**-r 
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10 



20 



[0 0 4 9] 06 (a) \Z, $!3 0km/hTSg* 
fTUfc^O^KS «£«IB&, S-hB. *-t8§, RtnB 

U 06 (b) tC^CDfiS^c^^^-To 0^^I«|Sn5 

[0 0 5 0] 07 (a) *l5 0km/hT«^ 

Nf^J^-^^^L, 07 (b) Jr. $i7 0km/h 
■C^S^fxbfcS^OS 7 (a) £^0^^-^ 

[0 0 5 1] fi£oT, JffliSftifeJg^ffl^/tlROKffittJB 
»SfflOl*^fiLl-L4H £-*Ll<L2<L3 

[0052] us*. ±mm4— mi <D&x<Dntm%£M 

VifcBOBSttlllt3effl(DU€rVi«L l'-L4'H 
1 ' <L 2 ' <L 3 ' <L 4 ' i:t tUS^^d^ 

[0 0 5 3] J^±0^m, IfSft^ilt^t 

[0 0 5 4] 08ft FU*^<^£/B^T*58 
3 0 km/h, *5S5 0 k m/ h X^n^ui,fz.m^ 

3 0 km/hTl5l 0 0 m/ s 2 , 5 0 km/hT 1 * 40 

dR/d t=R 0 • c o s 0 • s incot 



30 
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[0 0 5 5] ^-f +»*Wr^WS^-f 

gRo*mL, *S6««C f Jktf»*«l»C rTttlil 

[0 0 5 6] ^^h^R^SCDP^ 06L^f) 

te> co^r*^ai«hT^>ch> 010 \Z7r;-?<£v\ZfcZ> 0 0 
lOTIt **ftSo>«, SP#§K#|p]£IE£U dR/d 
t>0, d'R/dt^O, do)/dt>0 0i&0# 

[0 0 5 7] G-fe>i^^o#^e>n^:^O^jSa$^ 
[0 0 5 8] 

a = 2 (dR/d t ) • a> • • • (2) 

fc*:l^ (2) 5£to** J««*#«UBUfe^«^©S*tt 

[0 0 5 9] 0 1 lte, ftS&ffi + /fc£lslte*/k<h**S^ 
0 1 l^^eATcD^X^^n^o 

[0 0 6 0] 

R = R,'COs9/cos0a)t (3) 

[oo6i] ±m (3) scoR*»nHT«»-r*fcHte 



(4) (2) sc^ftA"r*t*sc*«#&*i*. 

a = 2 • R 0 ■ cos^ 



_hfE (5) ^-f^^S*UfcSF^O»D3^Sa 

[0 0 6 3] :CT, ^--f^^^Ro £ 0 . 3 14m, 
«»&&>e>»SU£:0«: 1 4. 5° iLT, *!3 0k 



co/ (cos 0O)t) 1 
... (4) 

^ * [0 0 6 2] 
s i nw t - co 1 / (cos^wt) 1 

• • • (5) 

m/h. *5S5 0 km/h*frRr<0««6flfr»C f 
W&mLCr (cot=±0) \Z*$ft2>im&& a 
&TF<D&<D*L51ZttQ* »«JMJCfatf«»8aCr 

50 [0 0 6 4] 
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mm 


%nmm* 




SE*«»C r 


3 0 k m/ h 


- 1 1 6 m/ s 2 


116 m/ s 2 


5 0k m/ h 


- 3 2 3 m/ s 2 


3 2 3 m/ s 2 



[0065] il2 (a) — (c) X^7h>X^ [0069] X5^y:/l 6 0 l^^^T, &^&£Sc##r[Hl 

[0066] mi 2fr&>wm2nz>&o\z.. m&rau^-f [o o 7.0] *©xr^^i 6 4-tr. wift»»«TiHi» 1 

»±BST?tt»BO*JllMn3&*«U<ift»3WlR»W Mb, «Jft»»«fIiIB2 ODTUSf^^SMici: 

teu IWBWfOlmaK^^ViTRWL'fe^ Kl&PSfcl^^ [0 0 7 1] 014 (a) , (b) \Z. X^FUX*' 

Tt>l^filT^0, £fc^JEK^V>Tfcl^-C&£>«> -i^&m^TmmS 0 km/h, *ii5 0 km/hT# 

[0 0 6 7] COckpfw, MBHrRKift* ^S2PiQ S§M 0K«fe&, S-k&, *JlS§, XC9f«H) 

<Dlna«»»R«*£E«»*^»ffi*»*«ffi^-6fc«> #K3 0 0-5 0 0 H z (P-HZ-fXHttftW 

OL^^ttLl-L4, L1'-L4'(D^$^1 30 ©7^^ H^KlTS&oTV^. bfc**oT, 3£ 

-r&fc-fe. L*Vi«Ll-L4» LI «K**fTbX^« t«0#ffi»iR»tOX^^ hJP (S 

JETSi^Sd^feS. ©Jf&ftl^tCte, *<-;!/JEcd R©X^ (/t<7 — 7.^2 Y)V) ££tt«rr* d £ 

±#^*^»®aoiipiSK<^»i^iS^^ffiai^w»^s i^otjsjstti^tmut^ifti. -Lis 
[0068] ±$zcDnm<Dj&m<Dmwi&iftVim& 1 

8D, 2 0DS^7-X^i7 h;Hk«0Bl 8 F, 2 [ 0 0 7 2 ] JifBO <fc 3 K UT*S2nfcffi^J*<£lEl& 

0 Ft*ttSKffittffi*fl5effl3S^— ^>f30V^Ti^sjT 40 1 8 ET^ttlB* (Gifc^Jttfcf^^ft^SSJJI:) . & 

£ e &*5, /X»7 — h;Ht«HlKl 8 F, 2 0FC mfcttlllK 2 0 ET©*5£f8* (S 

*»*KH«IB«36«iattra*T»0, A7-X^h »*) , /t«7— X^ h;Uit«lH3Kl 8 FTOJt^S 

JUtS&E&Sl 8 FTteft«&£^«5£fTbT^S<h#CD (gx^^ h;ntSJc<k^lt^m) > Rtf/ty-x^ 

iraaflEflDWjejBttftx^^ (g£fl/1»7 — X^ h & h;Httfcl§188 2 o F"C<oJft5£tt* (sx^ WUfcte 

SLT^^COT, ^ti6T^t^o 50 [0 0 7 3] £U:ift0ibfc:<fc 3 **Jfi<DJ^ti^<kn 
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K*«S5^*0«»*S:»*c:t^*«». £Ofc«>. Sg2 

[0 0 7 6] ^l/ta-Mfl^l5 2l:H SSBtC 
15 2ATH *^**Kaiw!HI#b, *ORK«ft« 

^;n. t*jt«-rso ii<ii©i^n *i:iot 

[0 0 7 7] HOKffitttlW^fllS 2 A^ffl^f; 

• I t <Ii, *r3li<Iicefl>£*, *tSBt«*t 

• i r >i l . i R <iwet<D<t^, mm&tnfe'T 

5. 

[0 0 7 8] U#^ffl«iEI5lB5 8 tc43^TSSH 
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[0 0 7 9] 
[«2] 
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MttJft 






lice down 








Iwet down 




lice up 


I wet up 





[0 0 8 0] S2^e»l)S*tl5«t5i:, ^-T^rtSBft 
[0 0 8 1] yubfo.— KBrn«ttH5 2iZ\*. 

eraifc««K:fc^T»ffifc o -ess:* c t. it 

2B^R»&nt^5. ^©8®t!lflt8t5 2BT 

[0 0 8 2] BSSKlBfil%Ka5 2B^^T, 3f^<Z> 

IE»fl:Ufc«[ (««^ltDb/Da) , jERW 

e«t>*tT*HiftR»*fc**n<5rti»©*flED a, D 
f<DJt» (S»*ltDf/Da) , ymK$Wt<DKMyt 
40 >£Rv (KffiLD^a>Jft3e»K:*fr«RJt3tt*01t*) 
If^lTHh TH2. TH3, T He, 
THdK T Hd2, THe<h £Jt«bT£*T<B «fc O tdg&S 

• Db/Da^THl, Db/D a^TH2, AODf 
/Da>THdl©£*. fiHgSfcffljrr*. 

■Db/Da^THl, Db/Da^TH2, dODf 
/D a^THdl©£€T, ^fcttDb/Da^TH3, 
^Df/Da^THd2(Z)i:t, K^SS® £¥0^ 

• Db/Da^THl, *ODb/Da>TH2 0<!: 
50 €T. ^/ciiDb/Da>TH3, ^Rv^THcOt 
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•Db/Da>THl(D^ ^fdiDb/Da>TH 
• Db/Da^TH3, ^OD f /D a>THd2©t 
[0 0 8 3] dCOKffiJRlB^Jjt^BS 2BO**ffl^& 
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* jEEIK 5 8 H^UTHTO* 3 iC^T<£ 3 iCiia^T Z> b 
[0 0 8 4] T&fr^ i^-f ^I*3««*fcat^<*l3ett 

I«SgI5 2 BCioT^-f irrt»«#K:*rJ<*!!je 

[0 0 8 5] 
[S3] 











MB 










THdl 
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THc 
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TH3 
down 








TH2 | 
down 


THc 
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TH3 | 
down 




THdl 


TH2 

up 




TH1 
up 


TH3 
down 


MB 






TH1 
douwn 




TH3 
down 








_ 


TH3 
op- 





[0086] maa. 9<t*pmm*\zmrs<nj&m* 

U#t>ttTHc3:«iDc*1i\ »iB«M*M 5 2 B O 
[0 0 8 7] *&, ^Utfi— KffiWffiSS«5 2fctt, 

L^KS«I«tgB5 2 C*Wt6tlT^*. 
®«®¥U/tSul 5 2 CTH ffl*«£ttffilCJIM*l^ JR 

[0 0 8 8] 8§®tfcSI*J5£^fi 5 2 CTH ^^fF^iS 40 
[0 0 8 9] 0tj*_tf, ^-f^M»«*^a^<«ffi»* 



[0 0 9 0] 
[*4] 



V 





(MM*) 


MJft 








am 
<*»») 







[0 0 9 1] -?-tT, yi/Ea- KS*05£^e5 2 Id 

TV»«. iOBi«ifl*W5 2DTH S_LS&<Z>?? 
[0 0 9 2] C<£>7c#K 5 tC^Tct -5 tC> ^-fiTF^^ 

2 D ©was***;*-* irrt»m*ic»ry< «5E»*ta 

[0 0 9 3] M*tf, -Vrt«B«#JcaS^<W«iB* 
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[0 0 9 4] 
[«5] 



19 



20 



* Sc 



is 













L § v^^ft down 




U £ Vvfi£ up 





[0 0 9 5] **«<D*HTJ4, B9*a££B5 OttU 
#V*««FiE!e!B5 8 K:fettSU#V>ffi^O^IElCfi£JB 

[0 0 9 6] l/^ta#5, BiBKS¥ll£i»5 2DO 

sb® <t;£:e>B) a^ffi^n^^-g-Kte, ^fc^^m 

SB 5 4^6©ai*t«fc0«0MSt6 2 
[0 0 9 7] J:fB© JB 2 0>*JB©»»-Ctt* 

£fc, I2^lOflTH 4 oBffittffiW^g 

©Tttft<*»:<tt)l ^IStttifcfcfc^o 
[0 0 9 8] 

[0 0 9 9] 3*fc, n»*KJB«£nS 
[^Bcoffi^^m^] 

[^ i ] i <nmm<Dmm<D7a ? ? its » 



[i2] Hi<z>jft*it«iaBoia8^--5 L >*3R-r«n 
[^3] H2©BffiWffifflaa)W«ar«-r«nH-c* 

So 

[0 4] (a) ttteJBkB^^WS^-f-VrtWOttiaftift 
»*«-T«BL (b) tt»JiBfc*W*^-f +i*g«cDlra 

[0 5] ^-f -^3W**U?t«-&t»»Ua:^»^tO^ 

[0 6] (a) J4»BWfc^»*»tMi*«-r»HT?* 
(b) (a) (DSfcfcBT**. 

[0 7] (a) tt*a^5 0 km/h©16©§8ffli: 
43frtS»«fiO^k^"r«H"T»0, (b) 
7 0 km/h0)S^OMBl:*ttS»»I©Ift^ 
-«8E|-e&S. 

[0 8] mm\zi&vi£inmmiBLj&<o&ik&i& m ri*&-c& 

20 So 

[0 9] ^'ftftiSBO^^tC^SRSnWIB 

[0 1 0] ^ h;bR*J«^*fijJc«flsb36:*«eiiME-r 

[01 l] ^^t8«^^^ft^fi:J:04i;§3iJ 

[012] (a) ttft*BO«»WFi-*3ttS^-f -VrtaP 
<BMa^»*«-r»B* (b) teS_fcB©M»WMw45 
W-6^<^I^IBOiPi£«ift®**t*i»BI, (c) te*_t 
30 BO^^^4o^S^<^rtgC^)SPj$S^^^-r^0 

[0 13] 0 l <D/t»7— h;pjtttSBoffl.S;P— 
^ > Sti0T* £> s o 
[0 14] (a) l»«^3 0 km/h0)i^O#BB 

0, (b) ti*3l^5 0 km/h©i&04BBl:*tf 

So 

[015] h i <oBista)B*«©ia««)8infc*-r*n 

40 07?^So 

[0 16] *5S^O»2O*«OJBt8C0^ r n-;^BI'C* 

So 

[^^^RBJ] 

1 0 Gir>it 

1 2 T-f P 

1 4 ^>=i — ^ 

15 XU y^U >^ 

1 7 ^thUy H 
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